With a more concise condition for the ordered parameter groups, some nonlinear weakly singular integral inequalities of Wendroff type, which generalize some existing results, are established. Furthermore, application examples in the boundedness and uniqueness of the solution of a singular partial integral equation are given.
Introduction
The Gronwall-Bellman integral inequality and its various nonlinear versions have made great achievements in the qualitative analysis for the solutions of differential and integral equations, as shown in [, ] and [] . However, qualitative properties and numerical analysis for the solutions of singular integral and differential equations depend on the study of corresponding integral inequalities, and the aforementioned inequalities are not directly applicable. In recent years, many researchers have devoted much effort to investigating weakly singular integral inequalities and their applications (see [-] ). For example, the Volterra-type singular integro-differential equation follows:
y (t) = f t, y(t)
Later Ma and Pečarić [] used this method to establish a priori bounds on solutions to the following nonlinear singular integral inequalities with power nonlinearity: 
Main result
In what follows, R denotes the set of real numbers and R + = (, ∞). C(X, Y ) denotes the collection of continuous functions from the set X to the set Y . D  z(x, y) and D  z(x, y) denote the first-order partial derivatives of z(x, y) with respect to x and y, respectively.
Lemma . (Discrete Jensen inequality) Let A  , A  , . . . , A n be nonnegative real numbers and r >  be a real number. Then
Lemma . (see [] ) Let α, β, γ and p be positive constants. Then
the well-known B-function and
Firstly, consider the following Wendroff-type integral inequality:
The basic assumptions for inequality (.) are as follows:
Proof By the definition ofã(x, y) andf (x, y, s, t), it is easy to see thatã(x, y) andf (x, y, s, t) are nonnegative and nondecreasing in x and y. Moreover,ã(
According to the assumption (A  ), we choose suitable indices p, q. Applying the Hölder inequality with indices p, q to (.), we get 
where we apply the fact that w q (z  q (x, y)) is nondecreasing in y, we have
Integrating both sides of the above inequality from  to x, we obtain 
Sincex andỹ are arbitrary, we replacex andỹ by x and y, respectively, and get
s, t) ds dt
for  ≤ x ≤ X  and  ≤ y ≤ Y  . The above inequality can be rewritten as ). In our result, the condition (q) is eliminated, and the ordered parameter groups can be discussed in more cases. 
Corollary . Under assumptions (A  ), (A  ) and (
and
Substituting (.) and (.) into (.), we get
Remark . Let λ =  and μ = ; we can get the interesting Henry-Ou-Iang type singular integral inequality in two variables. As for the concrete formula, we omit it here. Now we turn to consider the case λ = μ. In fact, (.) can be reduced to the corresponding linear version. Hence we only need to prove the following result. Proof In (.), w(u) = u also satisfies the assumption (A  ). Here, we have
Corollary . Under assumptions
Similar to the computation in Corollary ., the estimate (.) holds.
Next, we consider the more complicated Wendroff-type integral inequality
Note that the nonsingular case f  (x, y, s, t) =  of the above integral inequality was studied by Pachpatte [] .
Theorem . Under the assumption (A  ), suppose that w  and w  satisfy the assumption (A  ). If a(x, y) ∈ C(R
and X  , Y  ∈ R + are chosen such that
Proof As in the proof of Theorem ., it follows from (.) that
Noticing that
from Lemma . and Lemma ., we have
We introducex,ỹ as in the proof of Theorem ., the above inequality can be rewritten as
Denoting the right-hand side of (.) by z(x, y), we have
Similar to the proof of Theorem ., we obtain (.). The details are omitted here.
Applications
In this section, we present some examples to show applications in the boundedness and uniqueness of a certain partial integral equation with weakly singular kernel. 
